In vivo evaluation of cerebral transplantation of resovist-labeled bone marrow stromal cells in Parkinson's disease rats using magnetic resonance imaging.
The effectiveness of Resovist-labeled bone marrow stem cells (BMSCs) was evaluated in vivo following their cerebral transplantation in a model of Parkinson's disease (PD) in rats using MRI, and the MRI findings were further compared with the behavior and histopathological manifestations of these rats. Forty PD rats were randomly assigned into five groups according to the cell doses injected into the rat brain site: control group (normal saline injection) and groups injected with 1 × 10(5), 1.5 × 10(5), 2 × 10(5), and 2.5 × 10(5) BMSCs. Gradient echo T2-weighted images were obtained immediately after cell transplantation and repeatedly taken 1, 4, 8, and 12 week(s) after cell transplantation. The rotational behavior of the animals was observed before and 1, 4, and 8 week(s) after transplantation. The rats were killed after the last MRI scanning, the brain tissues were analyzed by histopathology techniques, and RNAs were extracted for the expression analysis of selected genes using RT-PCR. One week following cell transplantation, all injected sites showed well-defined hypointense areas on MR images, with the most significant effect observed in rats injected with 2 × 10(5) BMSCs. These MR findings in PD rats lasted up to 12 weeks. The effectiveness of BMSC transplantation revealed by MRI was well confirmed by the behavioral and histopathological observations as well as indirectly supported by gene expression analyses. With the use of SPIO labeling, MRI techniques provided a dynamic evaluation of the spatial and temporal changes following cell transplantation and allowed the association analysis among the imaging, functions, and gene expression analysis in rats. These data also suggest the therapeutic potential of transplanted BMSCs. It is reasonable to speculate that the use of MRI in in vivo evaluation of the effect and fate of transplanted cells in various disease models will be beneficial to developing new strategies of cell-based gene therapy.